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Description 

BACKGiROUND OF THE INVENTION 

I. Field of the invention 5 

The present invention relates to flexible layered ma- 
terial which is simultaneously self luminating and capa- 
ble of reflecting light from an outside source. In one em- 
bodiment, the material may be in sheet form conriprising 
an overlying layer of pirismatic light reflecting material 
and an underlying layer of luminescent rnaterial in which 
the latter can be selectively energized to become lumi- 
nous. The material functions'indepehdently of a change 
in its surroundings, such as the presence or absence.of 
an external light source, and will continue to be fully op- 
erational even when the surroundings change. 

II. Description of the Prior Art 

Various reflective materials are commonly em- 
ployed lor safety and decorative purposes. One of the 
most common principles employed is simply to apply a 
reflective coating' upon a surface of the item or to con- 
struct the item of a highly reflective material such as pol- 
ished rnetal. in addition to reflective coatings and spec- 
ular surfaces, it is also common to use stmctures which 
have upon one or both surfaces various formations 
which reflect the light rays impinging thereon, either 
principally as a result of the steepness of the angle at 
which the light ray impinges the surface or by virtue of 
reflective coatings on the surface of the formations. 

There has been a constant demand for retroreflec- 
tlve materials, i.e. materials capable of reflecting the 
bulk of the light rays impinging thereon in a substantially 
parallel path back toward the source of tine light. Minne- 
sota Mining and Manufacturing Company has sold a 
material under the trademark SCOTCHLITE which re- 
lies upon minute glass spheres embedded in a matrix 
of synthetic resin to provide such retroreflection. Anoth- 
er type of retroreflective element has been a molded 
member having cube corner formations on one surface 
thereof, such molded members being formed from glass 
or synthetic plastic. 

Cube comer reflectors molded from glass and more 
recently from acrylic resins have commonly been erh- 
ployed as safety devices on bicycles, automobiles and 
other vehicles. Although it had long been suggested that 
the cube comer might be oT small dimension until the 
advent of the U.S. Patent to Rowland, No. 3,684,348, 
generally such formations wei'e of appreciable size. Fur- 
thermore, the nature of the material f ronn which reflec- 
tors were fabricated resulted in structures which were 
relatively rigid in character and which did not lend them- 
selves either to shaping to various substrates of nonpla- 
nar character or to use as a fabric which might be worn. 
Moreover, it came to be recognized that as the size of 
the cube corner formations Is reduced, criticality in con- 
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trol of angles and dimensions becomes far more acute 
since even a minute deviation will produce a substantial 
deviation in this capability of the material to reti^oreflect 
light rays impinging thereon. 

The Rowland patent represented a significant ad- 
vancement In the field of reflective materials. That pat- 
ent discloses a retroreflective composite synthetic plas- 
tic material comprised of a body portion having substan- 
tially smooth surfaces on opposite sides thereof and a 
large number of minute cube corner formations closely 
spaced about and projecting from one of the smooth sur- 
faces. The cube corner formations each have three fac- 
es and a biase adjacent the body pq^ion with a side edge 
dimension said to be not more than 0.025 inch 
(0.635mm) and jsreferably less than 0.010. inch (0.254 
mm) and the close spacing avoids any substantial 
smooth areas therebetween. The body portion and the 
cube corner formations are sieparately formed from es- 
sentially transparent synthetic plastic resin and are 
bonded together into a composite structure wherein 
those light rays entering into the material through the 
opposite surface of the body portion predomin lately pass 
through the body portion and into the cube corner for- 
mations by which they are reflected back through the 
composite structure substantially parallel to the paXh of 
entry. . 

In the most conveniently formed structure of the pat- 
ented concept, each cube comer formation has one face 
parallel to one face of every other cube corner formation. 
Preferably, the cube comer formations are substantially 
equal in size and arranged in a pattern of rows and col- 
umns. The center-to-center spacing between cube cor- 
ner formations in every row and between cube comer 
fomnations in every column is tn accordance with a uni- 
form pattern to Insure close spacing of the formations 
and good retroreflection. The apex of each cube corner 
formation is in alignment with the apices of all of the cube 
corner formations located in the pattern row and column 
in which it is disposed, . and each apex . is vertically 
aligned with the center of its base. 

To provide optimum reflectivity, the composite ma- 
terial has a reflective coating deposited on the cube cor- 
ner formations. An adhesive layer may then be provided 
on the reflective coating and a removable piece of sheet 
material loosely adhered to the adhesive layer. This self- 
adherent composite structure may be readily used since 
the sheet material may be removed to adhere the retro- 
reflective sheet material to a substrate. In the optimum 
form, either with or without an adhesive coating, the re- 
flective coatinig is metallic and the structure includes a 
layer of resin deposited on the metallic coating to pro- 
vide protection therefor In the absence of a protective 
resin layer, it is customary to provide an integral, non- 
removable backing sheet to provide protection for the 
cube corner formations which can be easily damaged. 
The backing sheet also serves to enhance the reflecta- 
bility of the cube corner formations. 

Over the years, there have also been significant ad- 
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vances in the use of luminous materials for composi- 
tions to provide visibility at nighttime or in locations in 
which, little or no light is available or permissible. 
Throughout this disclosure, the expression "lunninous 
material" or "luminous composition" is intended to in- 
clude any material or composition which has phospho- 
rescent, fluorescent, -and/dr auto luminescent proper- 
ties. An early disclosure of a luminous device is provided 
in U.S. Patent No. 1 ,373,783 to Willis which discloses a 
glass plate mounted in a metal holder with a layer of 
luminous powder compressed between the glass plate 
and the holder. In a further development disclosed in U. 
S. Patent No. 2,333,641 to ConAnn, luminous adhesive 
sheet or tape material is disclosed. In this instance, a 
sheet of cellulose film is provided with a perrfianently 
tacky, pressure-sensitive, adhesive coating containing 
a luminous material. The coating is applied to one sur- 
face of the sheet or tape and is visible through the sheet 
or tape when the latter is applied to a supporting object. 

Still another disclosure of a luminous structure Is 
provided in U.S. Patent No. 3,i260,846 to Feuer which 
discloses a light source utilizing the beta ray energy of 
a radioactive material characterized by having a front 
phosphor region of sufficient depth to absorb the erhitted 
beta rays but not the light generated by the radioactive 
excitation of the phosphor particles. It includes a back 
heavy ..metal reflecting region which, due to the high 
atomic number, at least 45, serves to back scatter the 
beta particles as well as reflect light. The reflected beta 
particles then further excite the forward phosphor re- 
gions and ultimately this energy is discharged from the 
systenn in a fomi of light energy. 

A more recent development is a phosphorescent 
type material produced and sold by Hanovia Division of 
Conrad Inc. of Newark, New Jersey uhderthe trademark 
"SPOT-LITE". In this instance, the luminescent material 
is of flexible vinyl plastic film which absorbs energy from 
any light source to which it Is exposed, whether natural 
sunlight, or artificial incandescent or fluorescent light, 
and chemically generates a luminous light in response 
thereto. The film produces an intense bright green glow 
which is visible in absolute darkness for a duration of 
approximately thirty minutes. After that period of time, 
even though eighty to eighty-five percent of its luminos- 
ity will have diminished, it continues to exhibit a visible 
glow for up to an additional eight hour pertod of time. 
Nonetheless, after exposure of three to ten seconds of 
ambient light, the film can be recharged to its maximum 
capacity. 

Still more recently, in commonly assigned U.S. ap- 
plication Ser. No..07/890,391 filed 26 May 1 992 entitled 
"Visibility Enhancing Material". A. Spencer et al. and is- 
sued as US-A-5 237 448 on 1 7 August 1 993. disclosed 
flexible visibility enhancing material which combines the 
advantages of a light reflective component and a lumi- 
nescent component. The material includes a first layer 
of prismatic light reflective plastic material having' an un- 
derlying surface formed with a plurality of minute prism- 
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like formations projecting therefrom at regular spaced 
intervals and an overlying substantially smooth light 
transmissive surface. Bonded as by heat sealing to the . 
first layer is a second layer of plastic lurninescent mate- 
s rial contiguously and integrally attached to the underly- 
ing surface of prism-like formations and generally coex- 
tensive therewith. The visibility enhancing material-si- 
multaneously radiates luminescent light trom the sec- 
ond layer through the underlying surface of prism-like 
fo formations and through the smooth light transmissive 
surface and reflected light from the prism-like formations 
through the smooth light transmissive surface. 

The combination of the two vinyl layers thereby cre- 
. ated a new maiterial which had the characteristics of 
15 both. The retroreflective phosphorescent type material 
of the invention reflected light back in the direction of its 
source and also produced its own light in conditions' of 
subdued light and total darkness. This unique combina- 
tion enabled the material of the Invention to be visible 
when light, was shined onto it, and also when the light 
source was extinguished entirely. Additionally, the visi- 
bility enhancing material of the invention was visible un- 
der extreme variations and lighting conditions, including 
total darkness. This was an unexpected phenomenon 
since the construction of the retroreflective material dis- 
closed in U.S. Patent No. 3,684.348 and marketed un- 
der the trademark "REFLEXITE" was not previously 
known to be transparent or translucent to any substan- 
tial extent. It was reflective of light shined onto it, but 
was not known for any characteristic ;Which would ena- 
ble transmission of light from a second source on a side 
opposite the source being reflected. Another unexpect- 
ed phenomerion provided by the material of the inven- 
tion was that the life expectancy of the radiance from 
the luminescent material had been found to be substan- 
tially extended. 

In a further development, as disclosed in commonly 
assigned U.S. application Ser. No. 07/890,392 filed 26 
May 1992 entitled "Material With Enhanced Visibility 
Characteristics" and issued as US-A-5243547 on 7 Sep- 
tember 1 993, the underlying layer of luminescent mate- 
rial can be selectively energized to become luminous. 
WOrA-92/14173 discloses the preambles of claims 1 
and 9 below. 

SUMMARY OF THE INVENTION 

According to one aspect of the invention, there is 
provided layered reflecting and luminous material com- 
prising: 

a first layer of prismatic light reflective material hav- 
ing an underlying surface formed with a plurality of 
minute cube corner formations projecting therefrom 
at regular spaced Intervals and an overlying sub- 
stantially smooth light transmissive "surface; and 
- a second layer of phosphorescent material at- 
tached to said underiying surface of cube cornerfor- 



EP 0 669 008 B1 



2S 



30 



35 



40 



45 



SO 



3 



5 EP 0 669 008 B1 6 



mations and generally coextensive therewith; 

characterised by said material including a first re- 
gion whereat said first layer and said second layer are 
joined together into a unitary structure such that said 
cube corner formations are substantially destroyed and 
a second region whereat said first layer and said second 
layer are physically distinct; 

whereby in said second regiori said material simul- 
taneously radiates phosphorescent light from said 
second layer through said underlying surface of 
cube comer formations and through said smooth 
. light trahsmlssiye surface and reflected light frorn 
said cube comer formations through said smooth 
light transmissive surface of said first layer; and 
whereby, only phosphorescent light, radiates from 
said first region. 

According to another aspect of the Invention, there, 
is provided a method of making layered reflecting and 
luminous material comprising the steps of: 

forming a first layer of prismatic light reflective nna- 
terial so as to have an underlying surface having a 
plurality of minute cube corner formations project- 
ing therefrom at regular spaced intervals and an 
overlying substantially smooth light transmissive 
surface; and 

attaching a second layer of phosphorescerit mate- 
rial to the underlying surface of cube comer forrna- 
tions so as to be generally coextensive therewith; 

characterised by joining the first layer and the sec- 
ond layer together into a unitary structure such that the 
cube corner formations are substantially destroyed in a 
defined first region; and 

retaining the fjrst layer and the second layer physi- 
cally distinct at a second region; 
whereby in the second region the material simulta- 
neously radiates phosphorescent light from the sec- 
ond layer through the underlying surface of cube 
corner formations and through the smooth light 
transmissive surface and reflected light from the 
cube comer formations through the smooth, light 
transmissive surface of the first layer; and 
whereby only phosphorescent light radiates from 
the.first region. 

The present invention is considered to be an im- 
provement over the material disclosed in U.S. applica- 
tions Ser. No. 07/954,387. 07/890,391 and Ser. No. 
07/890,392 (US Patents Nos. 5300783, 5237448 and ' 
5243457). It was, therefore, with knowledge of the fore- 
golrig that the present invention was conceived and has 
now been reduced to practice. 

In one embodiment, the layers of prismatic light re- 



flecting material and luminescent material are joined at 
a first region of finite width as by heat sealing, ultrasonic 
. welding, sewing, or stapling into a unitary structure such 
that the prismrlike formations are substantially de- 

s stroyed. A second region is thereby defined at which the 
.'first layer and the second layer are physically distinct. 
In the second region, the layered material simultaneous- 
ly radiates luminescent light from the second layer 
through the underlying surface of cube comer forma- 

10 tions (hereinafter referred to as prism-like formations) 
through the smooth light transmissive surface and re- 
flected light from the prism-like formations through the 
smooth light transmissive surface of the first layer. Only 
phosphorescent light radiates from the first region. In 

IS another embodiment of the invention, the second layer 
may be. replaced with a layer of luminescent material 
• vyhich can be selectively energized to become luminous. 
According to the inverition, reflecting and luminous 
layered material is provided which combines the advan- 

20 tages of a light reflective component and a luriiinesceht 
component. The material includes a first layer of pris- 
matic light reflective plastics material haying an under- 
lying surface formed.with a plurality of minute prism-like 
forrriations projecting therefrom at regular spaced inter- 

2S vals jsind an overlying substantially smooth light trans- 
missive surface. The material also Includes a second 
layer of plastics luminescent material attached to the un- 
derlying surface of the prism-like formations. 

In another embodiment, the layers are joined at a 

30 first region as by heat sealing, ultrasonic welding, sew- 
ing, or stapling, into a unitary structure such that the 
prism-like formaitioiis are substantially destroyed. A sec- 
ond region is thereby defined at which the first layer and 
the second layer are physically distinct. An electrolumi- 

35 nescerit lamp is received in the second region and can 
be selectively energized. When the lamp is energized; . 
its light radiates through the underlying surface of prism- 
II ke formations and through the smooth light transmis- 
sive surface. Simultaneously, reflected light from the 

40 prism-like formations partially energizes the second lay- 
er of luminescent material. When the lamp is deener- 
gized, phosphorescent light radiates from the second 
layer through the underlying surface of prism-like forma- 
tions and through the smooth light transmissive surface. 

4S other embodiments are disclosed which can be tailored 
to a variety of applications, and other preferred features 
are set out in the dependent claims below. . 

The invention, at least in its preferred embodiments. • 
aims to provide: 

so 

(a) a unitary visibility enhancing material, which 
combines the advantages of a light reflective com- 
ponent and a luminescent component but which in 
selected regions is self-luminous without being re- 

ss flective; 

(b) such a unitary visibility enhancing material which 
is flexible and capable of mounting on and shaping 
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to surfaces of various configurations, including 
walls, b'uildings, signs, clothing, vehicles, and the 
like; . ^ 

(c) such a visibility enhancing nnaterial having ah s 
adhesive coating by which it nnay be conveniently 
adhered to a support, surf ace. 

(d) such a material which is inexpensive and can be 



Other arid further features, advantages, and bene- 
fits of the invention will become apparent in the following 
description taken in conjunction with the following draw- 
ings. It is to be understood that the foregoing general 
description and the following detailed description are ex- 
emplary and explanatory, but are not to be restrictive of 
the invention. The accompanying drawings which are 
incorporated in and constitute a part of this specification, 
mainly illustrate preferred embodiments of the inven- 
tion, and, together with the description, serve to explain 
the principles of the invention in general terms. Howev- 
er. Figs 1-3, 12, 13, 14, 16 and 17 are outside the 
claimed invention. Like numerals refer to like parts 
throughout the disclosure. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a fragmentary cross section view of fliex- 
ibie visibility enhancing material; 

Figure 2 is an exploded cross section view of an- 
other flexible visibility enhancing material; and 

Figure 3 is a schematic diagram of an electrical cir- 
cuit for operating the material depicted in Figure 2; 

Figure 4 is top plan view of an embodirhent of the 
Invention;. 

Figure 5 is a diagrammatic cross section view taken 
generally along line 5-5 in Figure 4; 

Figure 6 is a detail top plan view of still ariother em- 
bodim ent of th e in ve ntlon ; 

Figure 7 is a detail top plan view of yet another em- 
bodiment of the invention; 

Figures 8 and 9 are detail diagrammatic cross sec- 
tions views, respectively. Illustrating physical char- 
acteristics of prismatic light reflective material; 

Figure 10 is a diagrammatic top plan view of a fur- 
ther embodiment of the present inventbn; 

Figure 11 is a cross section view taken generally 
along line 11—11 in Fig. 10; 

Figure 12 is a cross section view, similar to Figure 
11 , illustrating another form of the material illustrat- 
ed in Figure 10; 

Figures 1 3 and 1 4 are detail cross section views de- 
picting still other forms of the material illustrated in 
Figure 10; 

. Figure 15 is a cross section view, similar to Figures 
11 and 12, illustrating still another embodiment of 
the material illustrated in Figure 10; and 

Figures 16 and 17 are cross section views illustrat- 
ing still other modified forms of the PDaterial illustrat- 
ed in Figure 10. 

DETAILED DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENTS 

Turn now to the drawings and, initially, to Figure 1 
which illustrates, In section, flexible visibility enhancing, 
material 20. The material 20 is layered and may be of 
sheet or tape form. A first layer 22 of the material is com- 
prised of prismatic light reflective material having an un- 
derlying surface formed with a plurality of minute prlsm- 
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readily produced using known materials. io 

(e) such a composite material in which the life ex- 
pectancy of the radiance from the luminescent ma- 
terial is substantially prolonged. 

IS 

(f) flexible visible enhancing material which may be 
in sheet forrp comprising a layer of prismatic light 
reflecting material and an underlying layer of lumi- 
nescent material in which the latter Can be selec- 
tively energized to become luminous. 20 

(g) a luminous safety material which has a self-con- 
tained power source and which maintains luminos- 
ity after the power source is extinguished or fails. 

25 

(h) such a luminous safety nnaterial which selective- 
ly produces either a constant light or a btrnkirig light. 

(i) such a luminous safety material whose ability to 
function is not dependent upon a change in its sur- so 
roundihgs, such as the presence of an external light 
source, and will continue to be fully operational 
even when the surroundings change. 

(j) a unitary material which offers the combined 3S 
properties of all of the aforementioned individual 
materials and provides the maximum visibility out- 
put of each individual material without compromis- 
ing any of the characteristics of the Individual ma- 
terials. 40 
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like formations 24 which prbjecl outwardly from a rrlain 
body 26 at regular spaced intervals. The main body is 
also iome6 with an overlying substantially smooth light 
transmissive surface 28. . 

The first tayer 22 may be substantially similar to the 
construction disclose^ in U.S. Patent No. 3,684,346. cit- 
ed above. As disclosed in that patent, the prism-like for- 
mations 24 are actually cube corner formations each of 
which has three planar faces which are disposed in 
planes perpendicular to each other and intersecting 
along their side edges. The apex of each such prism- 
like formation is vertically aligned with:the center of the 
base. The formations 24 are arranged in a pattern pro- 
viding rows and columns and the center-to-center spac-. 
ing between the apices of the formations along the rows 
and columns is in accordance with a regular pattei'n to 
assure close spacing and avoid substantially any flat ar- 
eas between them. 

By reason of that configuration, a light ray 30 direct- 
ed towards the surface 28» passes through the main 
body '26, then strikes one of the planar surfaces. The 
light ray is directed to a second of the planar surfaces, 
then to a third of the planar surfaces, after which it is 
directed out Of the formation 24 in a return path indicated 
by a reflected light ray 32. The path of the reflected light 
ray 32 is substantially parallel to that of the light ray 30 
before entering the main body 26. indeed, this is the 
principle of retroreflection which is utilized by the mate- 
rial rnanufactured and sold by Reflexite Corporation of 
New Britain, Connecticut under the trademark, "RE- 
FLEXITE". 

As noted In U.S. Patent No. 3,684,348, a reflective 
coating overlying. the prism-like formations 24 may be 
provided by a metallized synthetic plastic film which Is 
brought into intimate contact with the surface of the cube 
corner formations. For purposes of the present invent 
tion, such a film is not used, however. In its place, a sec- 
ond layer 34 of luminescent material is applied to the 
prism-like fomnations 24 so as tio be contiguously and 
integrally attached thereto and generally coextensive 
therewith. The second layer 34 is preferably of a vinyl 
material having luminescent qualities such as that men- 
tioned above which is commercially available under the 
trademark "SPOT-LITE". The second layer 34 may be 
bonded to the formations 24 as by heat or ultrasonic 
sealing performed in such a manner that the quality of 
the prism-like formations is not compromised in any 
manner. 

A coating or layer 36 of a permanently tacky, pres« 
sure sensitive adhesive is deposited on the surface of 
the second layer 34 opposite the prism-like formations 
24. Thereafter, a sheet of backing material 38, or release 
paper, is applied so as to overlie the adhesive 36 and is 
loosely adhered thereon. To mount this structure on a 
suitable surface, the sheet 38 is removed and the re- 
rhaining composite material pressed thereagainst so 
that the* adhesive coatlng.will adhere thereto. 

Supporting surfaces for the visibility enhancing ma- 



terial 20 of the invention are virtually limitless and, as 
noted above, may include walls, buildings, signs, cloth- 
ing, vehicles, and a variety of other receiving surfaces. 
When so mounted, a surface 28 is an outermost surface 
and is first' subjected to a primary light ray 30. Light rays 
30 impinge upon the prism-like formations 24 arid, with 
the aid of the second Layer 34 of luminescent material 
providing a reflective background, are redirected as re- 
flected light rays 32. Simultaneously, in subdued light or 
under conditions of substantial darkness, the second 
layer 34 emits its luminescence through the prism-like 
fonmations 24 and through the first layer 22 and through 
the smooth light transmissive surface 28 to regions ex- 
ternal of the material 20. 

In use, it has been found that the material 20 of the 
Invention is substantially, as reflective as the unmodified 
REFLEXITE material, or equivalent, which is utilized in 
its construction. At the same time, the luminescence 
emitted by the material 20 of the invention is substan- 
tially the same as the unmodified "SPOT-LITE" material, 
or other similar luminescent material. Further, in this re- 
gard, experience has shown that the life expectancy of 
the radiance from the luminescent material is substan- 
tially extended. It is believed that the reflective inaterial, 
overlying the luminescent material, serves to protect the 
chemical content of the luminescent material such that 
the decay of its luminous glow is substantially reduced. 

As an added benefit, the first layer,22 may be avail- 
able in a wide assortment of colors including white, yel- 
low, orange, blue, and red, for rendering further en- 
hanced visibility to an underlying structure. 

Another arrangement is illustrated in Figures 2 and 
3 which comprises nhodified flexible material 60 of the 
type according to which the luminescent material can 
be selectively energized to become luminescent. In this 
arrangement, the second layer 34 of luminescent rhate- 
rial depicted In Figure 1 has been replaced by a com- 
posite layered system 62 comprised of a plurality of sub- 
layers which are bonded together in a suitable manner 
and encapsulated so as to be substantially hermetically 
sealed. 

Ais seen in Figure 2, a first electrode 64, typically of 
aluminum foil, has bonded thereto, first a plastic dielec- 
tric layer 66, then a phosphor layer 68 comprised in sub- 
stantial part of zinc sulfide. The layers 66 and 68 rriay 
be screened onto the aluminum foil layer In a well known 
manner. Overlying the. phosphor layer 68 is. a transpar- 
ent electrode 70 of suitable plastic such as a polyester 
film on an opposite surface of which is suitably depos- 
ited a second electrode 72 which may be in the forrri of 
a silver bus bar. A final layer 74 may be a suitable des-- 
iccant to eliminate moisture from the system 62. 

Overlying and underlying the electrodes 64, 72 and 
their associated layered components are upper and low- 
er caps 76, 78, respectively, which are peripherally 
bonded, as by heat sealing, to encapsulate all of the 
components and maintain them hermetically sealed. 
The caps 76, 78 may be composed of a polyester or 
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other suitable plastic material. One material which has 
been found to be particularly desirable for the purpose 
is the copolymer polychlorotrrfludroethylene and polyvi- 
nylidene fluoride, one source of which is Allied Chemical 
Corporation of Morristowh, NJ which sells the material 
under the trademark "ACLAR".. 

Therefore, the composite layered system 62 Is suit- 
ably bonded to the prismatic layer 22 in a manner similar 
to the bonding of the layer 34 to the layer 22 of the Figure 
1 arrangement. 

Schematic electrical circuitry 80 Is illustrated in Fig- 
ure 3 for operating the composite layered system 62. To 
this end, a battery 82 is provided as a source of d.c. 
voltage, or electrorhotive force. Electrically coupled to 
the battery is a suitable inverter 84 which converts the 
d.c. output of the battery to a.c. Leads 86, 88 of copper 
or other suitable material connect, respectively, to the 
electrodes 64, 72. A switch 90 can be manually or au- 
tomatically operated, in some desired fashion, to there- 
by cause to be generated an electrical field across the 
phosphor layer 68 with the resutt that the phosphor layer 
thereby becomes luminescent. 

As in the instance of the material 20, the life expect- 
ancy of the radiance from the composite layered system 
62 is substantially extended vyhen combined with the rhi- 
croprism material 22. This desirable and unobvlous re- 
sult Is achieved because, with the construction dis- 
closed, it is not necessary to electrically energize the 
phosphor layer 68 as frequently to obtain a desired en- 
ergy output when the composite layered system 62 is 
employed with the electrical circuitry 80 as compared 
with the use of that system but without the prismatic lay- 
er 22. 

An embodiment of the invention Is illustrated in Fig- 
ures 4 and 5 in the form of layered reflecting and lumi- 
nous material 100. As in the instance of Figure 1 the 
material .100 includes a first layer 102 of prismatic light 
reflective material which has an underlying surface 104 
formed. with a plurality of minute prism-like fonmations 
projecting therefrom at regular spaced Intervals (not 
shown In detail In Figure 5) and an overlying substan- 
tially smooth light transnilsslve surface 106. A second 
layer 108 of phosphorescent material is attached or 
joined to the underlying surface of prism-like formations 
and is generally coextensive with the first layer 102. 

To effect this construction, peripheral edges 112, 
114of the layers 102, 108, respectively, are proxrnately 
positioned. Then, in a suitable manner, as by means of 
a die having a multi elevation surface, the material 100 
is operated upon to join the first and second layers 1 02, 
108 together along a continuous border .110 (Figure 4) 
intoa unitary structure in which the prism-like formations 
are substantially destroyed. The die may be. for exam- 
ple, of the heat sealing variety or of the type which can 
ultrasonically weld plastic materials together With the 
aid of pressure applied to the die, In this manner, the 
border 110 of finite width is formed extending continu- 
ously along the peripheral edges 1 1 2, 1 1 4 and the prism- 



like formations coextensive with the border are thereby 
caused to be substantially destroyed. The border 110 
encompasses and thereby defines a central region 116 
at which the first layer and said second layer are phys- 

s ically distinct. In this condition, the undersurface of the 
first layer 102 may be contiguous with the adjacent sur-. 
face of the second layer 108, or there may be a space 
between the surfaces. In either event, the interface be- 
tween the layers at the central region 116 is isolated 

10 from the surrounding atmosphere and the prism-like for- 
mations rexain their original configuration. 

With this construction, in the central region 116, the 
nnaterial 100 simultaneously radiates phosphorescent 
light from the second layer 108 through the underlying 

IS surface 104 of prism-like formations and through the 
smooth light transmissive surface 1 06 and reflected light 
frorh the prism-like formations also passes through the 
smooth light transmissive surface 106 of the first layer 
At the same time, only phosphorescent light radiates 

20 from the border 110. 

The layers 102, 108 need not be joined only adja- 
. cent the peripheral edges 112, 114, but may be so joined 
interiorly as depicted by spacer zones 117 between ad- 
jacent regions 116. Wherever the layers 102, 198 are 

,25 so joined, however, the prismHike formations are de- 
stroyed, transforming the layer 102 to a substantially 
transparent state, eliminating the. reflective properties of 
that layer and enhancing the self^luminating properties 
of the layer 1 08. 

30 Also in the manner of the material 20, a layer of 
pressure sensitive adhesive material 118 may be ap- 
plied to a surface of the layer 108 opposite the layer 102. 
Further, to protect the adhesive layer 118 until such time 
, that it is to be placed into sen/ice, a sheet 1 20 of suitable 

35 backing material is caused to be protectively adhered to 
said layer of the adhesive material. The backing sheet 
120 can be removed from the layered material 120 
whenever desired in order to enable the material to be 
attached to an underlying or supporting structure. 

40 It will be appreciated that while the central regions 
116 may be regularly shaped, in forms such as squares, 
rectangles, and the like, they may be of an infinite 
number of irregular designs. Additionally, indicia 122 
may be formed in the material 100 to relate a desired 

45 message. 

Although heat sealing and ultrasonic welding are 
preferred techniques for forming the border 110 and 
spacer zones, other techniques may be used to advan- 
tage. For example, as seen In Figure 6, a mpdified ver- 
so sipn 1 24 of the layered reflecting and luminous material 
is depicted which utilizes thread or other suitable elon- 
gate material 126 In a sewing process for drawing to- 
gether the light reflective and phosphorescent layers. A 
border 128 of finite width defines the region in which the 

55 prism-like formations of the light reflective layer are 
crushed or destroyed as in the material 100. The border 
128 need not be located only adjacent the edges of the 
material 124. but are proximate the elongate material, 
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wherever it is applied to' the material. 

Still another modified version 1 30 of the layered re- 
flecting arid.luminous material is depicted in Figure 7. In 
this instance, staples 132 or similar fasteners are em- 
ployed for drawing tpgetherthe light reflective and phos- 
phorescent layers. Again, a border 1 34 of finite width 
defines the region in which the prism-like formations of 
the light reflective layer are crushed or destroyed as in 
the material 1 00. Also, as with the modified material 1 24, 
the border 1 34 need not be located only adjacent the 
edges of the material 1 30 but are proximate the aligned 
staples, elongate material, wherever they are applied to 
the material. 

It will also be appreciated that in the instances of 
the material. 100, 124. and 130. the layer 108 of lumi- 
nescent material may be replaced by a composite lay- 
ered system 62, then energized in the manner disclosed 
above with the aid of Figures 2 and 3. 

Reference will now be made to Figs. 8-1 7. Retrore- 
flective materials 1 50 utilizing cube comer formations of 
the type discussed above, possess a characteristic 
which is highly beneficial for the present invention al- 
though, at an earlier time, it was generally-considered 
to be a significant drawback when considering such ret- 
rorefiective materials by themselves. The property of 
retroref lective materials utilizing cube corner formations 
which enable such material to retroreflect requires that 
the light source being directed onto that material strike 
the surface in a substantially perpendicular manner. 
Viewing Fig. 8, the rays 152 of such light would, there- 
fore, be directed onto the retroreftective surface gener- 
ally within a range of approximately +/- 25* from perpen- 
dicularity and would reflect in a parallel fashion. 

Outside of this range, when deflection angles be- 
come substantially larger, as seen in Fig. 9, the con- 
struction of retroref lective material 1 50 having cube cor- 
ner formations is such that rays of light as represented 
at 154 are free to pass through the material* 150 without 
substantial obstruction. This characteristic is used to the 
benefit of reflecting and luminescent layered material 
156 (see Figs. 10 and 11) depicting this latest embodi- 
ment of the present invention. As seen therein, the ma- 
terial 156 includes a layer of prismatic light reflective ma- 
terial 150 which has an underlying surface 158 formed 
with a plurality of minute prism-like formations projecting 
away therefrom at regular spaced intervals arid an over- 
lying, substantially smootli, light transmissive surface 
160. The retroreflective material 150 extends to a pe- 
ripheral edge 162. 

As in previous embodiments of the invention, a lay- 
er 1 64 of phosphorescent material is attached to the un- 
derlying surface of prisrh-like formations and is gener- 
ally coextensive with the retroreflective material 150. 
The layer 164 likewise extends to a peripheral edge 166 
which is disposed proximately to the peripheral edge 
162. In actual fact, the layers 150, 164 are joined togeth- 
er into a unitary structure along a border 168 (Fig. 10) 
of finite width which extends continuously along the edg- 



es 1 62, 1 66. At the border 1 68, the prisrii.-like formations 
which are coextensive with the border are substantially 
destroyed, by the process employed to join the layers 
together. The border 1 68 thereby encompasses and de- 

5 fines a central region, or cavity, 170 wherein the layers 
.150 and 164 are physically distinct and separated. 

Received within the central region 1 70 is an elec- 
troluminescent lamp 172 which has a luminescent sur- 
face 1 74 -proximate the underiying surface 158 of the 

10 retroreflective material 150. The electroluminescent 
lamp 172 is preferably composed of flexible material, 
having its own self contained power supply s^ diagram- 
matically indicated at 176. A conrinrierciaily available 
lamp using so-called "thick-film" electroluminescence 

15 which has-been found to be satisfactory for purposes of 
the invention is manufactured and sold under the trade- 
mark "LLS" by Loctite Luminescent Systerhs, Inc., a 
subsidiary of Loctite Corporation of Hartford, Connecti- 
cut. A manually operated switch 178 on the power sup- 

20 ply 1 76 can be used for selectively energizing the lamp 
1 72. As seen in Fig. 10, suitable encapsulated electrical 
^.leads 180 connect the power supply 176 to the lamp 
172. Upon operation of the switch 178, the lamp 172 is 
energized and radiates through the underlying surface 

2S 158 of the prism-like formations and through the light 
transrhlsslve surface 160. The power supply 176 may 
operate the lamp 172 either continuously or intermittent- 
ly, as desired, so long as the switch 178 is moved to the 
"on" position. 

30 It will be appreciated that during the period of time 
the lamp 172 is- energized, light from its surface 174 will 
also be reflected from the underlying surface 158 onto 
the layer 1 64 of phosphorescent material. This senses 
. to charge the phosphors in the passive phosphorescent 

35 material 1 64 such that when the lamp 1 72 is turned "off" 
a glow continues from the material 1 56 by reason of the 
layer 164 of phosphorescent material. This feature is 
particularly desirable in an application where there may 
have been a failure of the power supply 176, for exam- 

40 pie, in a darkened environment. The phosphorescent' 
hnaterial 164 will have absorbed the light from the lamp 
172 during the time that it was energized and, subse- 
quently, produces a visible afterglow. 
■ Although the presence of the layer 1 64 of phospho- 

4S rescent material as indicated in Fig. 11 provides an ad- 
ditional feature of safety, there are applications not |ic- 
cording to the invention where this additional feature 
might not be required. For example, in an out-of-doors 
application where there may not be total darkness, the 

so phosphorescent material would not be readily visible. 
For such applications, it may be desirable to provide a 
. modified construction of the material as indicated at 
1 56 A in Fig. 1 2- In this instance, the material 1 56A is of 
a simplified construction in which the retroreflective ma- 

55 terial 150 is suitably bonded to a backing member 182 
which may be similar to the backing member employed 
in the construction depicted in Fig. 11. The backing 
member 1 82 may serve as the carrier for all of the other 
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components oi the material 156A and can be made of 
a variety of materials. It may, for example, be composed 
of vinyl, or tabrlcs, or other rigid or flexibJe supporting 
material. Indeed, the specific cornposition of the baclcing 
member 182 will not delete, change or diminish any dt. 
the functions of the material 156A, but is to' allow the 
material 156A to be designed in a manner which can 
achieve the maximum quality of the product for each 
specific end. use application to which it is assigned. In . 
use, the material 156A would be used in the same man- . 
ner as the material 156, the only difference being that 
there would be no afterglow once the lamp 1 72 had been 
extinguished. 

It has been recognized, in regard to retroreflective 
materials of the type indicated at 1 50 having an under- 
lying surface of prism-like formations, that "wetting" the 
surface 158 will actually destroy their ability to retrore- 
flect. Indeed, this occurs when transparent or translu- 
cent adhesives are applied to the surface 1 58. This phe- 
nomenon has been described in U.S. Patent No. 
4,801 ,1 93 to Martin. In Fig. 1 3, yet another modified ver- 
sion of the material is indicated at 156B which benefi- 
cially utilizes this characteristic feature of retroreflective 
materials. Specifically, it is desirable to anchor the lamp 
172 so that it does not move to an undesirable extent 
within the central region 170. To this end, suitable ad- 
hesive 1 84 is employed to bond the lamp 1 72 to the ret- 
roreflective material 150. By reason of this«x)nstruction, 
light from the lamp 1/2 ishines through the material i50 
with maximum brilliance without hinderance.in any man- 
ner by tfie prism-like formations of the underlying sur- 
face 158. Of course, the remainder of the material 150 
.which is not adjacent the adhesive 1 84 continues to re- 
flect when light is shined onto it 

Still another variation is depicted In Fig. 14. In this 
instance, a layer 186 of suitable adhesive is employed 
to secure the lamp 172 to the backing member 182. 
However, in this instance, there is no modification of the 
reflectability of the material 1 50. 

Still another modification of the material of the in- 
vention Is depicted in Fig. 15. In this instance, the ma- 
terial 156D comprises all of the components previously 
mentioned including retroreflective material 150, back- 
ing member 182, layer 164 of phosphorescent material 
on the backing member, the electroluminescent lamp 
1 72 which Is secured to the material 1 50 by the adhesive 
184 and to the layer 164 by the adhesive 186. 

Still another modified form of the material is depict- , 
ed as material 156E in Fig. 16. In this instance, the ma- 
terial 150 is suitably attached to the backing member 
182 so as to define a modified central region 188 which 
is shaped and sized for fittingly receiving the lamp 172 
therein. The lamp 172 is frictionally engaged by both the 
layer of material 150 and by the backing member 182 
to thereby assure Its firm support. In Fig. 17, modified 
material 156F is illustrated, similarto the material 156E 
of Fig. 16; but incorporating a layer 164 of the phospho- 
rescent material. 



Of course, in either of the constructions of Figs. 16 
and 17, the underlying surface 158 may be "wetted" in 
a suitable manner to increase the brilliance of the light 
from the lamp 1.72 in the manner previously described 
s with respect to Fig. 1 3. 



Claims 

10 1. Layered reflecting and luminous material (.100.156) 
comprising: 

a first layer (102,1 50) of prismatic light reflec- 
tive material having an underlying surface 
IS (1 04,1 58) formed with a plurality of minute cube 

corner formations projecting therefrom at regu- 
. lar spaced intervals and an overlying substan- 
tially smooth light transmissive surface 
(106,160); and 

20 a second layer (108,164). of phoisphorescent 

materia! attached to' said underlying surface of 
cube comer formations and generally coexten- 
sive therewith; 

2S . characterised by said material including a first 

region (110,168) whereat said first layer and said 
second layer are join ed together into a unitary struc- 
ture such that said cube corner formations are sub- 
stantially destroyed and a second region (116.170) 

30 whereat said first layer and said second layer. are 
physically distinct; 

whereby in said second region said material si- 
multaneously radiates phosphorescent light 

35 from said second layer through said underlying 

surface of cube comer formations and through 
said smooth light transmissive surface and re- 
flected light from said cube comer formations 
through said smooth light transmissive surface 

40 of said first layer; and 

whereby only phosphorescent light radiates 
from said first region. 

2. Layered reflecting and luminous material (100,1 56) 
45 as set forth in claim 1 

wherein said first layer (102,150) has a first pe- 
ripheral edge (112.162); 
wherein said second layer has a second periph- . 

so eral edge (1 1 4, 1 66); and 

wherein said first regbn includes a border 
(1 1 0,1 68) of finite width extending. continuously 
along said first and second peripheral edges, 
said cube corner formations coextensive with 

ss said border being thereby substantially de- 

stroyed, said border encompassing and. defin- 
ing a central region (1.16,170) whereat said first 
layer and said second layer are physically dis- 
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tinct; 

whereby in said central region said material si- 
multaneously radiates phosphorescent light 
from said second layer through said underlying 
surface of cube corner formations and through 
said smooth light transmissive surface and re- 
flected light frbm said cube corner formatioris 
through said smooth light transmissive surface 
of said first layer; and 

whereby only phosphorescent light radiates 
from said border. 

3. Layered reflecting and luminous material (100,1 56) 
a^ set forth in claim 1 

wherein said first (102,150) and second 
(1 06, 1 64) layers are composed of vinyl. 

4. Layered reflecting and luminous material (156) as 
set forth in claim 1 

wherein said second layer (164) of phospho- 
rescent material becomes luminous when elec- 
trically excited; and including: . 
exciting means (176) for selectively creating an 
electric field in the region of said phosphores- 
cent rnaterial to cause said phosphorescent 
material to become luminous. 

5. Layered reflecting and luminous material (1 00, 1 56) 
as set forth in claim. 1 

wherein said material includes a plurality of first 
regions (110,168) vyhereat said first layer and 
said second layer are joined together into a uni- 
tary structure such that said cube corner forma- 
tions are substantially destroyed and a plurality 
of second regions (116,1 70) wh ereat said first 
layer and said second layer are physically dis- 
tinct, said first and second regions mutually de- 
fining indicia (122) on said material; 
whereby, in each of said second regions said 
material simultaneously radiates phosphores- 
cent light from said second layer through said 
underlying surface of cube comer formations 
and through said smooth light transniissive sur- 
face and reflected light from said cube corner 
formations through said smooth light transmis- 
sive surface of said first layer; and 
whereby only phosphorescent light radiates 
from each of said first regions. 

6. Layered reflecting and luminous material (156) as 
set forth in claim 4 

wherein said exciting means includes: 

an electroluminescent lamp (172) within the 

second region (1 70).having a lurhinous surface 



proximate said underlying surface of. said first 
layer (150) and 

operative means (176,178) for selectively en- 
ergizing said electroluminescent lamp; 

5 - whereby, when said lamp is energized, light ' 

therefrom radiates through said underlying sur- 
face (1 58) of cube corner formations and 
through said smooth light transmissive surfaice 
(1 60) and, simultaneously, reflected light from 

10 said cube corner formations partially energizes 

said second layer (i 64) of luminescent rtiaterl- 
al; and 

whereby, when said lamp is deenergized. phbis- 
phorescent light radiates from said second lay- 
is er through said underlying surface of cube cor- 

ner formations and through said srriooth light 
- transmissive surface. . 

7. Layered reflecting and luniinous rnaterial (156) as 
20 set forth in claim 6 including:' 



a layer of pressure sensitive adhesive material 
adherent to a surface of said second layer op- 
posite said first layer; and 
a substantially planar backing member protec- 
tively adhered to said layer of adhesive material 
and selectively removable therefrom to enable 
sard layered reflecting and luminous nriaterialto 
be attached to a supporting structure. 

Layered reflecting and luminous material (100,156) 
as set forth In claim 2 

wherein the central region (116) is isolated from 
the surrounding atmosphere. 

A metinod of making layered reflecting and luminous 
material (100,156) comprising the steps of: 

forming a first layer (102,150) of prismatic light 
reflective material so as to have an underlying 

. surface (104,158) having a plurality ot minute 
cube corner formations projecting therefrom at 
regular spaced inten^als and an overlying sub- 
stantially smooth light transmissive surface 

. (106,160); and ^ 
attaching a second layer (1 08,1 64) of phospho- 
rescent materia! to the underlying surface of 
cube corner fornhations so as to be generally 
coextensive therewith; 

characterised by joining the first layer and the 
second layer together into a unitary structure such 
that the cube comer formations are substantially 
destroyed in a defined first region (110,168); and 

retaining the first layer and the Second layer 
physically distinct at a second region (116,1 70); 
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whereby in the second region the material si- 
nnuttaneously radiates phosphorescent light 
from the second layer through the underlying 
surface of cube corner formations and through 
the smooth light trahsmissK/e surface and re- s 
fleeted light from the cube corner formations 
through the smooth light transmisslve surface 
of the first layer; and 

whereby only phosphorescent light radiates . 
from the first region. 10 

10. A method as set forth in claim 9 

wherein said first and second layers (102,108; 
1 50, 1 64) are joined together by any one tech- 
nique including heat sealing, ultrasonic weld- 
ing, sewing, and stapling. 



Patentanspruche 20 

1. Mehrschichtiges reflektierendes und. lumineszie- 
rendes Material (110, 156) mit 

einer ersten Schicht (102, 150) von prismati- 25 
schem llchtreflektlerendem Material mit efner 
darunt6rliegenden Oberflache (104, 158), die 
mit einer Vielzahl winziger Kubuseckengebil- 
den versehen ist, die von ihr in. regelrhaSigen 
Abstanden vorspringen, und mit einer daruber- 30 
llegenden, im wesentlichen glatten lichtdurch- 
lassigen Oberflache (106, 160) und 

elher zwelten Schicht (1 08. 1 64) yon phospho- 
reszierendem Material, das an die darunterlle- 35 
gende Oberflache von Kubuseckengebllden 
angefugt ist und sich allgemein wie diese er- 
streckt, 

dadurch gekennzeichnet, daB das Material einen 
ersten Bereich (110, 168) elnschlieBt. wo die erste 
und die zweite Schicht zu einer einheitlichen Struk- 
tur derart miteinander verbundeh sind, daB die Ku-. 
buseckehgebilde im wesentlichen zerstort werden, 
und einen zwelten Bereich (116, 170) eihschlieBt, 
wo die erste und d're zweite Schicht physikalisch un- 
terschieden sind, wobei in dem zwelten Bereich das 
Material gleichzeitig phosphoreszierendes Licht 
von dieser zweiten Schicht durch die darunterlie- 
gende Oberflache von Kubuseckengebllden und so 
durch die glatte lichtdurchlassige Oberflache und 
reflektiertes Licht von den Kubuseckengebllden 
durch die glatte lichtdurchlassige Oberflache der er- 
sten Schicht strahit und wbbei nur phosphoreszie- 
rendes Licht von dem ersten Bereich ausstrahlt. ss 

2. Mehrschichtiges reflektierendes und lumlneszie- 
rendes Material (100, 156) nach Anspruch 1, bel 




08 B1 20 

dem die erste Schicht (102, 150) eine erste Dm- 
fangskante (112, 162) hat. bei dem die zweite. 
Schicht einen zweite Umfangskante (114, 166) hat 
und bei dem der erste Bereich ein Einfassung (110 
IBS) von endlicher Breite elnschlieBt, die sich kon- 
tinuierlich ehtlang der ersten und zweiten Umfangs- 
kante erstreckt, wobei sich die Kubuseckengebilde 
wie die Einfassung erstrecken und dadurch im we- 
sentlichen zerstort werdeh, wobei die Einfassung 
einen Mittelbereich (116,170) einschlieBt und be- 
grenzt, wo die erste und zweite Schicht physikalisch 
unterschieden sind, wobei in diesem Mittelbereich 
das Material gleichzeitig phosphoreszierendes 
Licht von der zweiten Schicht durch die darunterlie- 
gende Oberflache von Kubuseckengebllden und 
durch die gjatte lichtdurchlassige Oberflache und 
reflektiertes Licht von den Kubusekkengebilden 
durch die glatte lichtdurchlassige Oberflache der er- 
. . sten Schicht strahit und wot>ei nur phosphoreszie- . 
rendes Licht von der Einfassung ausstrahlt. 

3. Mehrschichtiges reflektierendes und lumineszie- 
rendes Matrial (1 00, 1 56) nach Anspruch 1 , bei dem 
die erste (102. 150) und die zwertie (108. 164) 
Schicht aus Vinylharz bestehen. 

4. Mehrschichtiges reflektierendes und lumineszie- 
rendes Material (1 55) nach Anspruch 1 , bei dem die 
zweite Schicht (164) von phosphoreszierendem 
Material lumineszierend wird, wenn.sie elektrisch 
erregt wird, und mit einer Erregungselnrichtung 
(176) zum selektiven Erzeugen eines elektrischen 
Feldes in dem Bereich des phosphoreszierenden 
Materials, um das phosphoreszie rende Material da- 
,zu zu bringen, lumineszierend zu werden. 

5. Mehrschichtiges reflektierendes und lumineszie- 
rendes Material (100, 156) nach Anspruch 1, bei 
dem dieses Material eine Vielzahl erster Bereiche 
(110, 168) einschlieBt, wo die erste und die zweite 
Schicht zu einer einheitlichen Struktur derart mitein- 
ander verbunden sind, daB die Kubuseckengebilde 
im wesentlichen zer-stort werden, und eine Vielzahl 
von zweiten Bereichen (116, 170) einschlieBt, wo 
die erste und die zweite Schicht physikalisch unter- 
schieden sind, wobei diese ersten und zweiten Be- 
reiche wechselseitlg Marklerungen (122) auf die- 
sem Material begrenzen, wobei In jedem dieser 
zweiten Bereiche das Material gleichzeitig phos- 
phoreszierendes Licht von der zwelten Schicht 
durch die daruhterliegende Oberflache von Kubus- 
eckengebllden und durch die glatte lichtdurchlassi- 
ge Oberflache und reflektiertes Licht von den Ku- 
buseckengebllden durch die glatte lichtdurchlassi- 
ge Oberflache der ersten Schicht strahit und wobei 
nur phosphoreszierendes Licht von jedem der er- 
sten Bereiche ausstrahlt. 
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6. Mehrschichtiges reflektlerendes und lumineszie- 
rendes Matrial (156) nach Anspruch 4. bei dem die 
Efregungseinrichtung eine elektrolumlneszierende 
Lamps (.172) In dem zweiten Bereich (1 70) mit einer 
lumlneszierenden Oberflache nachst der darunter- s 
liegendeh Oberflache der ersten Schicht (150) und 
Betatlgungseinrichtungen (176, 178)fur selektive 
EhergiezutOhrung zu der elektrolumineszierenden 
Lampe einschlieBt, wobei, wenn dieser Lampe En- 
ergie zugefuhrt wird, Licht von ihr durch die darun- io 
terliegende Oberflache (158) von Kubuseckenge- 
biiden und durch die glatte llchtdurchlassige Ober- 
flache (160) ausstrahK und gleichzertig reflektlertes 
Licht von den Kubuseckengebllden die zweite' 
Schicht (164) von lumineszierendem Material tell- 
wetse mit Energie versorgt und wobel, werin der 
Lampe keihe Energie zugefdhrt wird. phosphores- 

. zlerendes Ucht von der zweiten Schicht durch die 
darunteriiegende Oberflache von Kubuseckenge- 
bllden und durch die glatte lichtdurchlassige Ober-. 20 
flache strahlt 

7. Mehrschichtiges reflektlerendes und lumlneszie- 
rendes Material (156) nach Anspruch 6 mit einer 
Schicht von druckempfindlichem Klebstoff material, 25 
das einer Oberflache der zweiten Schicht gegen- 
Ober der ersten Schicht anhaftet, und einem im we- 
sentlichen ebenen Tagerteil, das schutzend an der 
Schicht von Klebstoffmaterial anhaftet und selektiv 
von diesem entfembar ist, una das mehrschichtige 30 
reflektierende und luminetszierehde N/kterial in die 
Lage zu versetzen, an einer Stutzstruktur befestigt 

zu werden. 

8. Mehrschichtiges reflektlerendes und lumineszle- 35 
rendes Material. (100, 156) nach Anspmch 2, bei 
dern der MIttelberelch (116) von der umgebenden 
Atmosphare Isoliert ist. 

9. Verfahren zur Hisrstellung eines mehrschichtigen 40 
reflektlerenden und lumineszlerenden Materials 
(100, 156) mit den Stufen, in denen man 

eine erste Schicht (102, 150) von prismatl- 
schem lichtreflektierendem Material derart bil- 
det, daiB man eine darunteriiegende Oberfla- 
• che (104, 158) mit einer Vielzahl von winzigeh 
Kubuseckengebilden hat, die von ihr in regel- 
maBigeh Abstanden vorspringen. und eine dar- 
Oberiiegende, Im wesentllchen glatte licht- so 
durchlasslge Oberflache (106. 160) hat, und 

eine zweite Schicht (108, 164) von phospho- 
reszierendem Material an der darunteritegen- 
den Oberflache von Kubuseckengebilden so ss 
befestigt, da6 sie sich allgemeih wte diese er- 
streckl, 
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dadurch gekennzelchnet, da3 man die erste und 
die zweite Schicht zu einer einheitlichen Strktur der- 
art mitelnander yefbindet, daB die Kubuseckehge- 
bilde in einem begrenzteh ersten Bereich (110,1 68) 
Jrh wesentllchen zerstdrt werden,- und 

die erste und die zweite Schicht in einem zwei- 
ten Bereich (1 1 6, 1 70) physikalisch unterschle- 
den halt, 

wobel In dem zweiten Bereich das Material 
gleichzeitig phosphoreszierendes Licht von der 
2:weiteh. Schicht durch die darunteriiegende 
Oberflache von Kubuseckengebilden und 
durch die glatte lichtdurchlassige Oberflache 
und reflektiertes Licht von den Kubuseckenge- 
bilden durch die glatte lichtdurchlassige Ober- 
. fl§che der ersten Schicht strahlt und 

wobei nur phosphoreszierendes Licht von dem 
ersten Bereich ausstrahlt. 

10. Verfahren nach Anspruch 9, bei dem die erste und 
zweite Schicht (102, 108; 150, 164) miteinander 
durch irgendeine Methode verbunden werden, die 
HelBsiegeIn, UltVaschaltschweiBen, . Nahen und 
Heften einschlieBt. 



Revendi cations 

1. Mat§riau en couches reflechissant et liimineux 
• (100, 156) comprenant : 

une premiere couche (1 02. 1 50) en un materiau 
prismatique rSflecteur de la lumi^re possedant 
une surface sous-jacente (104, 158) form^e 
d'une plurality de petites fonnations en coin or- 
thogonal d^passant de la surface h des inter- 
valles regulierement espac^s et une surface 
susjacente transmettant la lumifere etsensible- 
ment lisse (106, 160) et 
une seconde couche (1 08, 1 64) eh un materiau 
phosphorescent fixde ^ iadite surface sous- 
jacente de formations en coin orthogonal et 
sensiblement de m§me ^tendue; ^ 

caract§ris6 en ce que I edit materiau com- 
prend une premiere zone (110. 168) ou iadite pre^ 
mi^re couche et Iadite seconde couche sont r^u- 
nies en une structure unitaire de telje fa^on que les- 
dltes formations en coin orthogonal soient sensibje- 
ment 6limin6es et une seconde zone (116, 170) ou 
Iadite premiere couche et Iadite seconde couche 
sont physiquement distinctes; 

ledit materiau drriettant ainsl. dans la seconde 
zone, de fapon simultande une lumi^re phos- 
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phorescente k partir de ladite seconde couche 
k travers ladite surface sous-jacente des for- 
. matiohs en coin orthogonal et h travers ladite 
surface lisse transmettant la lumij^re, et une lu- 5. 
midre r6fl6chie k partir desdites formations en S 
coin orthogonal k travers ladite surface iisse 
transnnettant la lunni^re de ladite premiere cou- 
che; et 

seule une lumi^re phosphorescente 6tant ainsi 
^rnise par ladite premiere zone. 

Materiau en couches r^flechissant et iumineux 
(1 00, 1 56) selon la revendication 1 , dans lequel : 

ladite premiere couche (102, 150) poss^de.un 
premier bord p^ripherique (112, 162); 
ladite seconde couche possdde un second - 
bord p6riph6rique (114, 166); et 
ladrte premiere zone comprend une bordure 
(1 1 0, 1 68) de largeur finie s'etendant eh cohtinu 20 
le long desdits premier et second bords p^ri- 
ph6riques, I esdites formations en coin orthogo- 
nal, de meme 6tendue que ladite bordure, etant 
ainsi sensibiement eliminees, ladite bordure 
entourant et d6finissant une zone centrale 25 
(116, 170) ou ladite premiere couche et ladite 
seconde couche sont physlquement 
distinctes ; 

. ledit materiau emettant ainsi, dans ladite zone 30 
centrale, de fa9on simultanee une lumiere 6. 
phosphorescente k partir de ladite seconde 
couche k travers ""ladite surface sous-jacente 
des formations en coin orthogonal et k travers 
tadite surface lisse transmettant la lumiere, et 3S 
une lumiere reflechie a partir desdites forma- 
tions en coin orthogonal k travers ladite surface 
lisse transmettant la lumidre de ladite premiere 
couche; et 

seule une lumiere phosphorescente dtant ainsi 40 
6m'ise par tadite bordure. 



afin de rendre Iumineux ledit materiau phos- 
phorescent. 

Materiau en couches r^fl^chissant et iumineux 
(100, 156) selon la revendicatbn 1, 

dans lequel ledit materiau comprend une plu- 
rality de premieres zones (110, 168) ou ladite 
premiere couche et ladite seoonde couche soht 
r6unies en une structure unitaire de telle fa^on 
que lesdites formations en coin orthogonal 
soient sensibiement eliminees et une plurality 
de secondes zones (116, 170) ou ladite premie- 
re couche et ladite seconde couche sont phy- 
slquement distinctes, lesdites premiere et se- 
conde zones definissant, de fa9on mutuelle, 
des indications (122) sur ledit matdriau; . 
ledit mat6riau 6mettant ainsi, dans chacune 
desdites secondes zones, de fa^on simultanee 
une lumidre phosphorescente^ partir de ladite 
seconde couche k travers ladite surface sous- 
jacente des fonriations en coin orthogonal et k 
travers ladite surface lisse transmettant la lu- 
niiere, et une lumiere reflechie ^ partir desdites 
formations en coin orthogonal .k travers ladite 
surface lisse transmettant la lumiere de ladite 
premiere couche; et 

seule une lumiere phosphorescente ^tant ainsi 
dmise par chacune desdites premieres zones. 

Materiau en couches refl6chissant et Iumineux 
(156) selon la revendication 4, dans lequel ledit 
moyen d'excitation comprend : 

- " une lampe diectroluminescente (172) dans la- 
dite seconde zone (170) possedant une surfa- 
ce lumineuse proche de ladite surface sous- 
jacente de ladrte premiere couche (1 50); et 
un moyen fonctionnel (176, 178) pour activer, 
de fagon selective, ladite lampe dlectrolumi- 
nescente; 



3. Materiau en couches reflechissant et Iumineux 
(1 00, 1 56) selon la revendication 1 , 

4S 

dans lequel ladite premiere (102, 150) et ladite 
seconde (1 08, 1 64) couche soht constitutes de 
vinyle. 

4. Materiau en couches r6fl6chissant et Iumineux so 
(156) selon la revendication 1, 

dans lequel ladite seconde couche (164) de 
materiau phosphorescent devient lumineuse 
lors d'une excitation 6lectrique, et ss 
comprenant un moyen d'excitation (176) pour 
creer, de fapon selective, un champ ^lectrique 
dans la zone dudit materiau phosphorescent 



une lumiere etant ainsi emise, lorsque ladite 
lampe est activee, a travers ladite surface 
sous-jacente (168) des formations en coin or- 
thogonal et ^ travers ladite surface lisse trans- 
mettant la lumi&re (1 60) et, en m§me temps, 
une lumiere r6fl6chie par lesdites formations en 
coin orthogonal activant partiellement ladite se- 
conde couche (164) du matdriau luminescent; 
et ■• 

une lumiere phosphorescente dtant ainsi dmi- 
se, lorsque ladite lampe n*est plus activ6e, par 
ladite seconde couche k travers ladite surface 
sous-jacente des formations en coin orthogb- 
nal et^ travers ladite surface lisse transmettant 
la lumiere. 
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7. Matdriau en couches r^fl^chisssmt et lumineux 
(156) salon la revendlcation 6, comprenant : 

, - une couche de mat6riau adhestf sensible 3 la 
pression, adh^rant k une surface de ladite se- 
conde couche opposde k ladite prenni&re cou- 
che; et 

un 6l6nnent de soutien sensiblement plane, ad- 
h 6 rant, de fapon prot§g6e, k ladite cpuche de 
mat^rlau adh^sit et arhovible, de fagon selecti- 
ve, pour permettre audit mat^riau en couches 
reflichissant et lumineux d*§trefix6 k une struc- 
ture de support. 



10. Procddd selon la revendlcation 9, 

dans lequel lesdites premiere et seconde cou- 
ches (102, 108; 150, 164) sont r6unies k I'aide 
5 d'une technique quelconque comprenant un 

scellement k chaud, un souclage par ultrasons, 
.uh brochage, et un agrafage. 



8. Materiau en couches refl6chissant et lumineux is. 
(100, 156) selon la revendlcation 2, dans lequel la 
zone centrale (116) est isolde de Tatmosph^re en- 
vlronnante, 

9. ProcddS de fabrication d'un materiau r^fl^chissant 
et lumineux en couches (ICQ, 156), comprenant les 
etapes consistant k : 

former une premiere couche (102, 150) d'un 
rhat^rau en prisme r6flecteur de la Iumi6re de 25 
tagon k obtehir une surface sous-jacehte (1 04, 
1 58) possedant une plurality de petites forma- 
tions en coin orthogonal d^passant de la surfa- 
ce k des intervailes r^gulidrement espaces et 
une surface sous-jacente transmettant la lu- 30 
mikre et sensibleiment lisse.(106, 160); et 
fixer une seconde couche (1 08, 1 64) de mate- 
riau phosphorescent k la surface sous-jacente 
des tomnations en cdin orthogonal de iagon k 
Stre sensiblement de mSme ^tendue; ss . 

caract^risd par : ' ' 

la reunion de la premifere couche et de la se- 
conde couche en une structure unitaire de telle 40 
iagon que les formations en coin orthogonal 
sotent .sensiblement elimin6es dans une pre- 
miere zone defihie (110, 168); et 
le maintien de la premiere couche et de la se- 
conde couche distinctes, de fa^on. physique, ^5 
sur une seconde zone (116. 170); 

le mat6riau 6mettant ainsi. dans la seconde zo- 
ne, en.meme temps une lumiere phosphores- 
cents de ladite seconde couche ^travers la sur- so 
face sous-jacente des formations en coin ortho- 
gonal et k travers la surface lisse transmettant 
la lumidre, et une lumi&re r^flSchie par les for- 
mations en coin orthogonal k travers la surface 
lisse transmettant la lumi^re de la premiere ss 
couche; et 

seule une iumlfere phosphorescente 6tant ainsi 
6mise par la premiere zone. 
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